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Abstract
To improve the security of the power supply for local ventilator, adding an emergency power supply (EPS) to the 
local ventilator is proposed by the paper. The key technology and the feasibility of the proposed scheme were
analyzed in detail. Also, the proposed scheme was compared with the existing scheme. This scheme was proposed 
can start the emergency power to provide power for the local ventilator, and minimize the gas accumulation or 
explosion accidents caused by the power failure, in the case of the double powers failure. Compare to the existing 
scheme that double powers and double local ventilator machines at the driving face required by “Coal Mine Safety 
Regulations” . The new scheme can improve the security of the power supply for local ventilator greatly.
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1. Introduction
The ventilation of the local ventilator is a method to ventilate the laneway using the local ventilators
and the air-ducts, which has been widely used in the coal mines in China., The local ventilator provides 
fresh air for the driving face, to exhaust the gas and the dust which are toxicant, asphyxiate and explosive.
Once the power supply of the local ventilator is failed, the underground workers will be harmed by the
toxic gas, and there even be gas accumulation, which would cause serious explosion.
In order to ensure the security of the power supply for local ventilator, two local ventilators which are
automatic switching and with equal capacity must be equipped with in the high gaseous mine, the coal 
* Corresponding author. Tel.: +086-10-62339084; fax: +086-10-62339084.
E-mail address: lqw@cumtb.edu.cn.
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
1105Qiwei Lu et al. / Procedia Engineering 26 (2011) 1104 – 11082 Qiwei Lu/ Procedia Engineering 00 (2011) 000– 00
and gas outburst mine and the high gaseous area of the low gaseous mine , according to the requirements 
of “Coal Mine Safety Regulations”. When the one doesn’t work, the other can start automatically. The 
two local ventilators are called main local ventilator and spare local ventilator separately. The main local 
ventilator must be equipped with special switch, special cable and the special transformer. The special 
transformer can supply power for different local ventilators in four different driving faces at most. The 
power of the spare local ventilator must be from another power. When the main local ventilator goes 
wrong, the spare local ventilator can start automatically, keeping normal ventilation of the driving face [1].
From the above requirements, it can be seen that just the main local ventilator instead of the spare local 
ventilator needs to be equipped with the special switch, special cable and the special transformer. But 
because of the importance of the local ventilator in the coal mine, the spares local ventilators are also 
equipped with the special switch, special cable and special transformer in many coal mines. The power 
supply mode of the two local ventilators is shown in Fig.1. According to Fig.1, one transformer provides
power to four local ventilators at different driving faces, which is also corresponding with the requirement 
by the  “Coal Mine Safety Regulations”. But there are still some reasons can cause the power failure of 
the local ventilator, for example, the switch of the four local ventilators fault, the cable fault caused by
the long distance and the damp, and the override trip fault can cause power cut in four different mining 
faces at the same time. According to the incomplete statistics, since 2005, there had been at least 16 gas 
explosion accidents due to the power failure and the wind blowing-out failure of the local ventilator, and 
the death number is more than 200[2]. Actually, there are still many power failure accidents at the local 
ventilator, but they did not cause the gas explosion accidents, and the number cannot be well counted. So
the security of the power supply of the local ventilator is much serious, and deserves much close attention.
To further improve the power supply security of the local ventilator and prevent the accidents caused 
by the unplanned power cut-off and the wind blowing-out failure as far as possible, the paper put forward 
a new method which is adding a separate emergency power supply for the local ventilator in the important 
driving faces of the coal mine. The specific power supply mode is shown in Fig.2.
2. The characteristics of the proposed scheme
Compared with Fig.1, an emergency power supply (EPS), which detects the status of 2# power at the 
same time, is added to the output of 1# switch in Fig.2, The internal principle of the EPS is in Fig.3. Its 
operating principle is as follows: When the system controller detects that the 1# power is normal, the 
system controller will control the switching devices to supply power for local ventilator through the 
inverter of the 1# power. The system controller will control the battery chargers to charge the battery at 
the same time. Once the 1# power appears abnormal or failed, the 2# switch will automatically start if the 
2# power is normal, and the 2# power supply for the spare local ventilator. When both 1# power and 2# 
power go wrong, the system controller will instantly control the switching devices to supply power for 
inverter using battery pack, and start the inverter immediately to keep the main local ventilator working. 
The work time of the emergency power supply is determined by the capacity of the battery pack. The
system controller adjusts the rotate speed according to the gas density. The emergency power supply 
system contains battery management system which can detect the voltage and temperature of each battery 
cell. Once some cells are abnormal, the battery inspection device will transform the information to the 
system controller in time. The system controller also has a remote monitoring interface which can 
communicate with the main monitoring system constantly. It will control the emergency power supply
start or stop through monitor interface.
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Fig.3 The principle schematics of the EPS
So even both the 1# power and the 2# power are all failed, the EPS still can start the main local 
ventilator to realize the ventilation and the gas drainage, Win the time for workers leaving or equipments 
maintenance, and avoid the gas accumulation or explosion accidents, and improve security of the power 
supply for the local ventilator as a result.
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To sum up, the power supply method has characteristics as follows:
ⅰ, If the double powers are all stop working, the power of the inverter is supplied by battery pack. It 
ensures that the local ventilator can ventilate continuously and win the time for the workers leaving and
equipments maintenance.
ⅱ, Because of using the inverter, the main local ventilator can ensure the inverter output according to 
the gas density whether in normal power supply mode or emergency power supply mode. In order to 
extend the work time of the battery in the emergency power supply mode, the rotate speed can be 
controlled according to the gas density.
ⅲ, The emergency time is determined by the capacity of the battery pack. According to the statistics,
the time of unplanned power cut is mostly less than half an hour [3] .So the capacity of the battery can be 
selected according to one hour emergency time.
ⅳ, The device is relatively separate, which will not affected by the problems of power grid.
3. The key technology of the proposed scheme
From Fig.3, the emergency power supply is made up of battery charger, battery pack, inverter, 
switching device, system controller, battery management system, and so on. Many coal mines in China,
the local ventilators are usually deployed with inverter to realize the intelligent gas emission, which is a 
good foundation for the application of inverter in this scheme. The EPS uses the Programmable Logic 
Controller (PLC) as the main controller, which has a high reliability and anti-interference ability. The 
design analysis of battery packs, battery management system and battery chargers are as follows.
3.1. Acknowledgements Battery pack and battery management system
According to the requirements of “Coal Mine Safety Regulations”, the battery pack that used in the
driving face must be explosion-proof. At present, there is only one industry standard for the explosion-
proof battery in China, that is JB/T 8200-2010 “Special Explosion-Proof Lead-acid Batteries for Coal 
Mine Power Source Device”. But this standard is just suitable for the lead-acid battery used in the electric 
locomotive of the coal mine [4]. Because of releasing hydrogen when in charge, the lead-acid battery 
must be charged in the electrified chamber with the independent ventilation or in the fresh air according 
to the requirements by the “Coal Mine Safety Regulations”. Also in GB3836.2-2010 “Explosive 
atmospheres—Part 2: Equipment protection by flameproof enclosures “d” ”, the hydrogen releasing 
battery is forbidden to used in the explosion-proof enclosure [5]. So the special explosion-proof lead-acid 
battery is not suitable for this scheme.
With the development of the coal industry and mining equipment technology progress, the lithium iron 
phosphate batteries are used more and more in the monitoring communication systems, emergency 
facilities, underground transportation vehicles, and so on. The safety of the lithium iron phosphate battery
is higher and without hydrogen releasing. To meet the urgent need of coal mine equipments, The National 
Safety Standards Centre now is accepting comments on “The Security Technology Requirements for The 
Mine Explosion-Proof Lithium Ion Battery Power Supply”. So using the lithium iron phosphate batteries
in the coal mine is becoming the trend of the times. But in order to improve the safety when using the 
battery, the battery management system should be set up to monitor the voltage and temperature of the 
single cell. Once these parameters appear unusual, the system controller can quickly disconnect the 
battery pack and prevent the electric accidents caused by the battery.
3.2. Battery charger
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Because the space of the local-ventilator in the driving face is narrow, the volume and weight of the 
battery charger should be as small as possible and easy to be handled. With the advantages of high 
frequency, small volume and high voltage precision, high frequency switching power supply has been 
widely used in the communication and electric industry. And recently, the high frequency switching 
power supply has been put into application in some occasions of the coal mine. So using a high frequency 
switching power supply as the battery charger is a good choice.
There are two charging schemes, one is using one charger for the whole battery pack, and the other is 
giving each battery a charger. For the first charging scheme, the advantage is using only one charger, but 
the output voltage and the power of the changer must be very high. Also a voltage balance control circuit 
should be used to keep each battery voltage balance and the thermal design is very complex. The 
advantage of the second scheme is that it can ensure the voltage balance of the each cell very well. And 
the battery cell voltage can be controlled independently; the thermal design is very simple, because of the 
low power of each charger. But the weakness is that the number of the chargers is too many. And in order 
to ensure the safety of the battery pack, the overcharge protection and discharge protection should be set 
in the control system. That is when the voltage of the battery pack or single cell is higher than the 
maximum allowed limit, the controller should be able to disconnect the charger and the single cell. And 
when the voltage drops below the minimum allowed voltage, the controller should be able to disconnect 
the battery and the inverter.
4. Conclusions
To decrease the accidents of unplanned power failure and the wind blowing-out failure under the
circumstances of the present power supply mode in coal mines in China , this paper put forward a new 
solution of installing a separate EPS for the local-ventilator, which can improve the security of the power 
supply. The proposed scheme can make the local-ventilator work continuously and win the time for 
workers leaving or equipments maintenance when the two power supplies are all stop working. The 
scheme proposed in this paper will greatly reduce the possibility of accident occurrence caused by gas 
accumulation or gas explosion. This paper probes into the comparison and the analysis of the existing 
scheme and the proposed scheme， and the key technology problems of the proposed scheme are 
discussed and analyzed. The addition of EPS for the local-ventilator is a new method for preventing the 
gas explosion caused by the power failure of the ventilator, which has significant value for the power 
supply security and the safety production in coal mine.
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